Legume consumption may play an important role on the health life during aging through its well-recognized antioxidant, antiproliferative, and antigenotoxic effects. The present study aimed to clarify the effect of some legumes feeding on oxidative stress in menopause rats. The experiment was carried out on 66 female rats (16-17 months old) divided into 11 groups. The first group was fed basal diet and kept as control group. The remaining groups were fed basal diet containing 20 % of different processed legumes either cooked or germinated (faba bean, chickpea, lentil, white bean and fenugreek). The experiment continued for 8 weeks .Growth of rats, biochemical analyses and histopathological examination were evaluated. Results showed that the body weight changed from the highest percentage of decrease (-7.7%) in the group fed on diet including germinated white bean and the highest percentage of increase (+7.1%) in the group fed cooked lentil supplemented diet. The study also demonstrated improvement in lipid profile, particularly in VLDL-C and triglycerides levels. The highest percentage decreases of atherogenic index relative to control group were 46.5, 44 and 40% in groups supplemented with germinated lentil, cooked faba bean and germinated faba bean, respectively. Germination process is more effective than cooking treatment by enhancing the antioxidant enzymes such as SOD and GPx, also by reducing liver enzymes like, alkaline phosphatase and aspartate transferase, particularly germinated lentil group and decreasing lipid peroxidation reflected on histopathological lesions in hepatocytes. Moreover, serum protein was higher in germinated legumes diets than cooked ones. In conclusion, the obtained results suggest that diets containing legumes, particularly the germinated form exert a beneficial effect in reducing some disturbances associated with aging.
Introduction
Aging is a slow, irreversible, and cumulative process. Organisms with a high metabolic rate (increased oxygen consumption) had a shorter life span and that hyperbaric oxygen and radiation caused free radical oxygen damage to cells. When these reactive oxygen species are created by the metabolism inside cells, these free radical chemicals can damage vital cell components on contact, damage DNA, and impair cell processes. This free radical theory explained how aging could be a gradual yet cumulative process inside our cells, related to oxygen metabolism (Harman, 2009).
Therefore, oxidative stress is a significant factor responsible for both the onset and the progression of several chronic diseases such as cardiovascular, neurodegenerative diseases and cancer. Plant foods contain many bioactive compounds able to counteract oxidative stress; there is much evidence confirming the fact that legume-rich food may Lipids profile. Table ( 3) shows the lipid profile in the tested groups. In case of serum total cholesterol (TC) levels, there were significant decreases in all treated groups as compared with the control group. It could be noticed that the lowest decrease in (TC) relative to control group occurred in groups of germinated fenugreek, white bean and cooked fenugreek (23.8 %, 23.5% and 21%, respectively) . Also, there were significant increases in HDL-C levels in both of cooked faba bean and germinated lentil groups as compared to the control group. The levels of serum LDL-C showed a statistical decrement in tested groups except groups supplemented with cooked chickpea, white bean and fenugreek versus control group.
As shown in the same Table, feeding on diet contained the studied legumes led to a significant reduction in triglycerides (TG) and VLDL-C levels as compared to control group. The highest percentage decreases of Al relative to control group were 46.5, 44 and 40% in groups supplemented with germinated lentil, cooked faba bean and germinated faba bean, respectively (Table 3) .
Antioxidant activity
As mentioned in the table 4, there are marked increments (p 0.05) of total antioxidant capacity in all treated groups except the cooked fenugreek group as compared to the control group. The lipid peroxidation level (malondialdehyde, MDA) decreased significantly in the experimental groups except both of cooked chickpea and fenugreek groups which exhibited non-significant decrement relative to control one. The activities of antioxidant enzymes SOD and GPx exhibited higher activity in treated groups particularly, germinated treatments with highest mean values obtained in germinated lentil group were 363.53 (U/Hb) and 374.33 (mU/m1), respectively .
Liver function.
As noticed in Table 5 , feeding on diets containing germinated legumes caused reduction in activities of serum alkaline phosphatase (ALP) and aspartate transferase (AST) enzymes more than the cooking treatments. From the same table, it could be concluded that there was a statistical decrease of ALP activity in groups fed on diets supplemented with faba bean and fenugreek (cooked and germinated) relative to control group. Also, the levels of AST and ALT activities decreased significantly in all treated groups compared with the control group. The lowest values in germinated lentil group were 92.0 and 39.7(U/L), respectively. The effect of different legumes inclusion in diet formulations on serum protein resulted in noticeable increases in groups fed germinated treatments relative to cooked legumes but there were no significant differences of serum albumin and globulin among the tested groups.
Hematological profile.
As shown in table 6, it could be concluded that no statistical differences in hematological parameters among the tested groups. However, feeding on germinated lentil supplemented diet recorded the highest values in Hb (15.20%) and hematocrit (51.30%).
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Histopatholoqical findings:
Histopathological findings of liver were recorded and scored according to their severity as shown in Table (7). In the control group there was diffuse vacuolar degeneration of hepatocytes and focal areas of hepatocellular coagulated necrosis. There was severe congestion in central veins, blood sinusoids and portal blood vessels. Concerning groups fed on faba bean either cooked or germinated, the number of hepatocytes that showed vacuolation and necrosis were fewer than in the control group, blood sinusoids were dilated and engorged with blood. Groups fed on Chickpea either cooked or germinated showed diffuse hepatocytic vacuolar degeneration, focal areas of hepatocellular coagulated necrosis and congestion in central veins but these changes were less than those in the control group,particularly in the germinated chickpea group.
In groups fed on Lentil either cooked or germinated, the number of hepatocytes that showed vacuolation were fewer than the control group, while there was no observable hepatocellular coagulative necrosis. Portal blood vessels were dilated and engorged with blood. Groups fed on white bean either cooked or germinated and germinated fenugreek seeds showed hepatocellular vacuolation and necrosis fewer in number than in control group. In addition, the diet contained cooked fenugreek did not affect the hepatocytic vacuolar degeneration numbers. There was congestion in central veins in either cooked or germinated white bean or fenugreek.
Discussion
Numerous studies have shown that oxidative stress contributes to the development and progression of chronic diseases such as cardiovascular diseases, diabetes, neurodegenerative diseases and cancer. Hence, ameliorating oxidative stress through treatment with antioxidants in plant foods such as legumes might be an effective strategy for prevention or reducing these diseases (Maria et al., 2007).
The current study showed that feeding on diets supplemented with cooked legumes caused higher body weight gain than germinated ones. This is in agreement with Vadivel et al. (2011) who explained that cooking legumes can reduce the anti-nutritional factors such as a-amylase and a-glucosidase inhibitors. a -Amylase inhibitors are starch blockers, which can bind with the reactive sites of amylase enzyme and alter its catalytic activity, thus controlling the blood sugar level and a -glucosidase inhibitor can retard the rate of absorption of glucose through the intestine by competitive and reversible inhibition of intestinal a glucosidase enzyme. The highest percentage of decrease in body weight in group fed germinated white bean in our study may be attributed to the fact that white bean considered the best source of an a amylase inhibitor, known as phaseolamin that cause reduction in appetite and body weight and blood glucose in rats (Fantini et al., 2009).
Our study showed improvement in lipid profile, particularly VLDL-C and triglycerides levels as the result of feeding diet supplemented with legumes. Furthermore, cooked or germinated fenugreek supplemented diets showed a marked decrement in VLDL-C and triglycerides levels. This confirmed the results of VVinham and Hutchins (2007) who indicated that daily intake of half a cup of baked bean in hypercholesterolemic adults can reduce serum TC by -5.6 % and serum LDL-C by -5.4 %. Another study concluded that when twenty-six individuals with Peripheral artery disease (PAD) consumed 'A cup/day of cooked mixed legumes (beans, peas, lentils, chickpeas) for 8 weeks, total and LDLcholesterol were reduced by 5.0% and 8.7%, respectively (Zahradka et al., 2013) . The anti-diabetic and hypolipidemic activity of fenugreek may be attributed to soluble mucilage fiber, galactomannan as of the viscous property it has lentils are also good sources of phenolic and non-phenolic antioxidants as catechins and procyanidins. Total antioxidant measurements for lentil seeds were reported to be significantly higher than those of other legumes (Xu and Chang,
2008) and (Oomah et al., 2011).
The increment of serum protein in rats fed germinated legumes supplemented diets relative to control may be due to increased protein catabolism or increased lipid peroxidation which led to formation of protein-malondialdhyde adducts in control aged rats. Contrary, in rats fed germinated legume supplemented diets, the hepatoprotective properties of their polyphenol constituents and also availability of their amino acids may led to improvement of serum protein (Ademiluyi and Oboh, 2012).
Feeding diets containing different legumes did not affect the hematological parameters significantly as compared to control. These results may be explained by the fact that iron from plant sources is less easily absorbed than the heme-bound iron of animal sources. However, germinated lentil supplemented diet recorded the highest values in Hb, hematocrit value and RBCs count may be attributed to the fact that germinated lentil had the highest content of folic acid as compared to the other tested legumes (Salem et al., 2014) which cause enhancement of hemopoietic organs and erythropoiesis.
Conclusion
Although consumers often view legumes as an alternate inexpensive protein, few are aware of the potential health benefits from legume consumption or their role as a functional food. Implementation of dietary changes that include increased consumption of legumes known to reduce risk of several diseases is realistic and cost effective in comparison with other more traditional interventions, namely, drug therapy, especially for individuals in the borderline rather than high-risk categories. Egyptian habits limited the germination process to usual legumes such as broad bean and fenugreek, therefore our study focus attention on germination may be extended to other legumes like, lentil and chickpea. Also, it is recommended that the diversity among the different legumes consumption because each one is complementary to other to obtain the maximum benefit. *The relative organ weight = (weight of organ/total body weight) x 100.
Table (3):
Effect of experimental diets on lipids profile Each value represents the mean ± SE. The mean values with different superscript alphabets indicate significant differences (P 5 0.05). Each value represents the mean ± SE. The mean values with different superscript alphabets indicate significant differences (P 5 0.05). 
